Personality development in emerging adults who do not attend college after high school has been largely overlooked so far. In this study, we investigated personality development in emerging German adults (N T1 = 1,886, M ageT1 = 18.01 years, 29% female) undergoing vocational education and training (VET). The trainees were assessed at the start of VET, 1.5 years later, and another 1.5 years after that, just before graduation. Longitudinal latent change score analyses were applied. Bivariate analyses investigated life satisfaction and job strain as social and work-related aspects that are potentially reciprocally related to personality development. Mean-level personality changes included increases in neuroticism and decreases in agreeableness and conscientiousness in the first interval. In the second interval, neuroticism decreased and conscientiousness increased. Simultaneously, trainees reported a gradual decrease in extraversion and openness across the 3-year time span. Personality, especially agreeableness and conscientiousness, emerged as a stronger predictor of changes in job strain and life satisfaction than vice versa. For example, more agreeable and more conscientious trainees subsequently showed increases in life satisfaction. Trainees reporting higher job strain subsequently showed decreases in agreeableness. Trajectories of personality development partly support the maturity principle that has been established in many college student samples.
maturity-related variables neuroticism, agreeableness, and conscientiousness (e.g. L€ udtke, Roberts, Trautwein, & Nagy, 2011) , and entering the job market has been found to be related to increases in conscientiousness (Leikas & Salmela-Aro, 2015; Specht, Egloff, & Schmukle, 2011) as well as social dominance, which is a facet of extraversion (Roberts, Caspi, & Moffitt, 2003 ; but see for considerable exceptions, e.g. Van Scheppingen et al., 2016; Wagner, Becker, L€ udtke, & Trautwein, 2015) . Thereby, the majority of studies investigating personality development in emerging adults have focused on college students or mixed samples (e.g. Asendorpf & Wilpers, 1998; Denissen, Ulferts, L€ udtke, Muck, & Gerstorf, 2014; L€ udtke et al., 2011; Vaidya, Gray, Haig, & Watson, 2002) . Few studies have included participants from varying educational or work-related contexts by examining one birth cohort (Leikas & SalmelaAro, 2015; Roberts et al., 2001 Roberts et al., , 2003 . Thus, current research findings on personality development in emerging adulthood have primarily relied on participants who have followed a similar educational pathway to post-secondary college education (Henrich, Heine, & Norenzayan, 2010) .
As college education is only one of many possible life paths that are each unique in terms of, for example, the occurrence and timing of developmental challenges, life events, career tracks, and societal demands, it is likely that emerging adults entering the job market right after high school face a different environment compared with their collegebound peers. Among others, personality development has been considered to be possibly driven by investments in societal demands and responsibilities that are linked to agegraded and environmentally dependent social roles (social investment principle; Roberts, Wood, & Caspi, 2008; Roberts & Davis, 2016) . Thus, one's personality might develop differently depending on the chosen context. It is therefore important to gain knowledge about the personality development of emerging adults who choose educational contexts that differ from a college education and how this relates to important indicators of functioning (i.e. life satisfaction and job strain). To close this gap, we investigated the personality development of emerging adults entering a common educational context that can be distinguished from college: vocational education and training (VET), which combines general schooling and the acquisition of job-specific skills via on-the-job experience.
Personality development in emerging adulthood
Emerging adulthood is characterized by specific themes and developmental tasks (Schwaba & Bleidorn, 2017) and is thereby clearly distinguishable from other developmental periods such as adolescence or young adulthood (Roberts & DelVecchio, 2000) . As opposed to adolescents, emerging adults no longer completely depend on their parents and families but start making life decisions on their own. In comparison with young adulthood, emerging adulthood is a developmental period in which age-based societal responsibilities, expectations, and social role demands are not yet too strong and depend more on one's own choices (Arnett, 2000) . As many life-determining decisions such as marriage, career paths, and values have yet to be made, emerging adulthood allows people to experience a more self-determined exploration and organization of their lives. As a consequence, it is reasonable that emerging adults will choose different life paths and contexts concerning, for example, education or career tracks. Especially decisions for or against certain educational or work contexts subsequently determine societal role demands and life outcomes (Clausen, 1991) which in turn may impact personality development.
To examine personality development, there are three common statistical indicators that capture personality continuity or change: rank-order consistency, mean-level change, and individual differences in change. Rank-order consistency refers to the relative ranking of individuals within the group of interest; mean-level change provides absolute information on increases or decreases in the whole population, and individual differences in change capture an individual's pattern of increases, decreases, or no change in the respective personality traits .
There is strong agreement across researchers with respect to patterns of personality development for (college-bound) emerging adults. As a brief summary, first, the rankorder consistency of trait personality has been shown to steadily increase in emerging adulthood and to subsequently continue to increase in young adulthood (Lucas & Donnellan, 2011; Roberts & DelVecchio, 2000) . Therefore, personality traits have been shown to be more stable in emerging adulthood than in childhood and adolescence. Second, in terms of mean-level changes, previous research has demonstrated that tremendous developmental changes, mostly conforming to the maturity principle (i.e. decreases in neuroticism, increases in agreeableness, and conscientiousness), take place during emerging adulthood (e.g. Lucas & Donnellan, 2011; Specht et al., 2011) . Third, individual differences in both levels and change have been revealed for all Big Five personality traits (e.g. Mõttus, Soto, & Slobodskaya, 2017; Roberts et al., 2001; Schwaba & Bleidorn, 2017; Watson & Humrichouse, 2006) .
Perspectives on personality development
Undoubtedly, personality is primarily based on genetics and the corresponding processes. Especially in the early stages of life (e.g. childhood and adolescence), genetics are particularly prominent, whereas environmental aspects have been shown to become more important thereafter (e.g. Bleidorn, Kandler, & Caspi, 2014; Briley & Tucker-Drob, 2014) . Focusing on the role of the environment, the recently discussed social investment theory postulates that personality development should mainly be driven by the investment in and commitment to social institutions and social roles that are located in a particular context of, for example, work and family life (Lodi-Smith & Roberts, 2007; . The theory suggests that inheriting social roles allows specific expectations to emerge, and these are more easily met by more mature personalities. The context that emerging adults select themselves into determines the role expectations and developmental challenges they will encounter. Despite the existing empirical support with respect to effects of love, family life (e.g. Neyer, Mund, Zimmermann, & Wrzus, 2014) , and work life (e.g. Denissen et al., 2014; Lodi-Smith & Roberts, 2007; Roberts et al., 2003) , there is also evidence that goes counter to this assumption with respect to the transition to parenthood with no effects (Van Scheppingen et al., 2016) or with rather specific findings regarding the effect of one's first romantic relationship (Wagner et al., 2015) . These recent findings emphasize that additional conditions such as the timing, the individual experience with, and the personal evaluation of life events should be considered with respect to their impact on personality development (e.g. Luhmann, Orth, Specht, Kandler, & Lucas, 2014; Zhang & Howell, 2011) .
When looking at the broader context of work life, it is striking that the large majority of studies investigating personality development have focused on one specific group of people, namely college students. To our knowledge, most studies in the research field have either looked at samples of college students only (e.g. Asendorpf & Wilpers, 1998; Selfhout et al., 2010) , with the large majority of participants attending college (Parker, L€ udtke, Trautwein, & Roberts, 2012; Wagner, L€ udtke, Roberts, & Trautwein, 2014) , or more diverse samples that were not further differentiated in the analyses (e.g. Lucas & Donnellan, 2011; Neyer & Asendorpf, 2001; Neyer & Lehnart, 2007; Roberts & DelVecchio, 2000; Roberts et al., 2001 Roberts et al., , 2003 Sturaro, Denissen, van Aken, & Asendorpf, 2008) .
One of the few studies that distinguished college students from non-college students in terms of personality development found significant differences regarding both selection and socialization effects (L€ udtke et al., 2011) . Regarding selection effects, the study found that (1) more neurotic senior high school students were less likely to go to college and (2) higher openness in high school was positively associated with college entry. In terms of socialization effects, not going to college was associated with slower increases in agreeableness, but steeper increases in conscientiousness in comparison with college students. These first results highlight that different life contexts regarding post-high school education or work are significantly associated with personality development in emerging adulthood. In the non-college group, L€ udtke et al. (2011) did not further differentiate between participants undergoing VET and participants directly starting a job. It is therefore of great interest to study personality development in larger samples of emerging adults following post-high school educational or work contexts that do not imply the attendance of a college or university. One common system is VET, which has its origins in Germany and is nowadays highly respected in various countries around the globe (e.g. Austria, Denmark, Greece, Latvia, Slovakia, Spain, and Switzerland; BMBF, 2017; National Academies of Sciences, Engineering, and Medicine, 2017). In the following section, we will introduce VET as a normative higher educational pathway and provide information about its unique characteristics.
VET -the successful combination of schooling and on-the-job training In Europe and the United States, two different pathways for obtaining handicraft or trade skills (e.g. motor mechanical engineering, painting contractor, nursing, and physiotherapy) have emerged: a college education and specific apprenticeship programmes (National Academies of Sciences, Engineering, and Medicine, 2017) . In the United States, whereas the large majority of emerging adults will attend college or enter the workforce, interest in apprenticeship programmes has grown steadily (Messing-Mathie, 2015) . In Europe, a specific type of apprenticeship has already come into prominence: VET is a special, 3-year educational system that combines higher education in a vocational school and the acquisition of job-specific skills via on-the-job experience (about 64% of young German adults finished VET, whereas only 24% obtained some kind of college degree; Statistisches Bundesamt, 2016) . American emerging adults who are not going to college have also been considered 'the forgotten half', which has been largely overlooked in previous research (Arnett, 2000) . Focusing on emerging adults enrolled in the VET programme is a first step towards including some of these emerging adults who are not attending a traditional college educational pathway.
One of the most pronounced characteristics of VET trainees is that they often find themselves in between two social roles. On the one hand, trainees regularly attend vocational schooling, do homework, and take examinations. Thus, this context is very similar to their previous high school experiences with respect to content, structure, and expectations. On the other hand, trainees are company employees, and as such, they are officially hired, paid, and formally registered. The latter comes with multiple aspects that are clearly different from, for example, a classic college environment: trainees sign an official, legally binding work contract, deal with a hierarchical leadership structure within the company and a given social environment, and experience a dependency on colleagues. Furthermore, during the time spent working at the respective company, VET trainees are faced with an age diverse and mostly older social environment than during the time spent in school. In contrast to college students who are surrounded by like-minded peers, VET trainees might be confronted with a set of adult role themes, behaviours, and expectations (e.g. child care, family responsibilities, and health-related problems) that are often rather different from their own daily challenges. Thus, they face new social environments, including challenges and opportunities. As personality development is considered to be potentially driven by the confrontation with new social roles or environments, we believe that differences in trainees' personality development should be reasonable to occur. Therefore, it was our goal to focus on VET trainees and get an understanding of their personality development.
Conditions of personality maturation. Recently, researchers have reasoned that it might not only be the new environmental context or the investment in a new social role (e.g. becoming a parent, divorce, graduating from high school, and job promotion) but rather the individual's experience and evaluation of the context that determines whether and to what extent personality changes (e.g. Bleidorn, Hopwood, & Lucas, 2016) . For example, Sutin, Costa, Wethington, and Eaton (2010) showed that judging a stressful life event (e.g. divorce, car accident, and unemployment) as a 'turning point' was associated with increases in neuroticism, whereas perceiving the event as 'a lesson learned' was related to increases in extraversion and conscientiousness. An individual's perception and evaluation of and reaction to his or her changing life circumstances could be more important in terms of subsequent personality development than the context itself (e.g. Zhang & Howell, 2011) . With respect to VET, the young trainees' evaluation of their new contexts and their life in general could be potential factors that determine the direction in which their personalities will develop during VET.
Accordingly in the following, we would like to highlight two indicators of evaluation that differs by specificity: general life satisfaction and job strain. The new challenges and opportunities offered by the VET context most likely impact trainees' well-being (e.g. Luhmann, Hofmann, Eid, & Lucas, 2012) . Well-being has been shown to be strongly related to personality (e.g. DeNeve & Cooper, 1998; Diener, Oishi, & Lucas, 2003; Hill, Turiano, Mroczek, & Roberts, 2012; Soto, 2015; Steel, Schmidt, & Shultz, 2008) . Thus, we suggest that psychosocial aspects of well-being (e.g. life satisfaction or job strain) operate as essential psychosocial conditions for personality development in this developmental context (e.g. Hill et al., 2012; Roberts et al., 2003; Specht, Egloff, & Schmukle, 2013; Van Aken, Denissen, Branje, Dubas, & Goossens, 2006) . Some studies have provided empirical evidence that high life satisfaction, the overall cognitive evaluation of one's personal life (Diener & Lucas, 1999) , is a condition in which personality maturation can occur: High life satisfaction was shown to predict higher levels of extraversion, agreeableness, and conscientiousness as well as lower levels of neuroticism (Specht et al., 2013; Van Aken et al., 2006) . Also, with work being one of the most important life domains, job strain, which can be understood as perceived stress in the context of work, is likely to serve as a meaningful determinant for personality development. In this regard, previous research has been able to show that individuals who endured more stress at work are more likely to subsequently display lower levels of extraversion and higher levels of neuroticism (e.g. Van Aken et al., 2006; Wu, 2016) .
Other scholars showed that the individual's broader evaluation of a context as stressful or negative was associated with subsequent increases in neuroticism . Thus, investigating the individual's perception of a context can be meaningful for understanding personality development.
Placing this idea into the specific context of our study, we propose that perceptions of and reactions to new environmental contexts reflect a condition that is associated with personality development (Roberts & Jackson, 2008) . As VET trainees find themselves in a special context during emerging adulthood, it is important to investigate whether and how psychosocial factors that are more closely (e.g. work stress) or more broadly (e.g. life satisfaction) linked to the VET experience develop reciprocally during VET.
The present study Our goal in conducting this study was twofold. First, we aimed to shed light on the longitudinal development of personality in emerging adults undergoing VET with three statistical indicators traditionally used in personality development: rank-order consistency, mean-level change, and individual differences in change . On the basis of previous findings, we hypothesized and tested whether (1) trainees' personalities would also increase in rank-order stability during VET, (2) trainees would also display personality maturation, and (3) substantial individual differences in personality change would be displayed.
Second, we were interested in the ways in which interindividual differences in personality change would be related to the subjective psychosocial perception/ evaluation of this specific educational pathway. As the VET context differs from the most commonly researched college environment, the respective findings on determining factors of interindividual differences in change in personality development cannot be directly transferred from previous studies. Thus, we examined the interplay of personality with each of two psychosocial factors over the course of VET. Specifically, we included life satisfaction as a general cognitive evaluation of one's life (Diener & Lucas, 1999) and job strain, which can be seen as a personally perceived evaluation of one's work environment considered detrimentally important for VET students. We expected life satisfaction to predict subsequent changes in personality such that increases in life satisfaction would be associated with increases in personality maturation, for example, increases in agreeableness and conscientiousness (Specht et al., 2013; Van Aken et al., 2006) . Similar to previous studies, we expected job strain to be associated with neuroticism (Scollon & Diener, 2006; Wu, 2016) . Thus, our study is one of the first to investigate personality development in emerging adults in a VET trainee context in which post-secondary higher education is combined with on-the-job training.
Method
We hereby confirm that the information provided in the following sections on measures, study conditions, data exclusion, and sample determination is complete and accurate.
Participants
The study 'Mathematics and Science Competencies in Vocational Education and Training' (ManKobE; e.g. Retelsdorf, Lindner, Nickolaus, Winther, & K€ oller, 2013) followed emerging adults for the duration of their 3-year VET in Germany. The study's overall goal was to understand the role that academic competencies in mathematics and science, characteristics of training, and personal dispositions have for successful VET. Young trainees located in three German states agreed to take part in the study (N = 1,886; M age = 18.41, SD age = 1.82, 29% female). Participants were trained in science-based jobs. Specifically, we were able to include participants who were trained as industrial clerks (N T1 = 551), laboratory assistants (N T1 = 283), or technicians (N T1 = 1,052). VET is mostly designed for a 3-year period combining higher education at school and the acquisition of job-specific skills via on-the-job experience. The double-tracked system allows for a specific job training while trainees simultaneously acquire profound academic knowledge in broader (e.g. German, English, and mathematics) as well as job-specific subjects (e.g. electrical engineering, accountancy and finance, and biochemistry).
Assessments took place at the beginning of VET (August to November 2012, N T1 = 1,886), 16.50 (SD = 1.01) months later around the time of intermediate examinations (N T2 = 1,565), and at the end of vocational training in the summer of 2015 -another 18.01 (SD = 1.01) months later (N T3 = 896). We conducted attrition analyses between trainees who participated in all three measurement occasions (continuers) and participants who did not complete the study (dropouts). Analyses revealed no substantial differences between study continuers and dropouts for all Big Five personality variables and additional background variables such as age, sex, type of secondary schooling, graduation degree, or immigration background (all ds < |.05|).
Measures

Personality
We assessed personality with 42 items of the German version of the Big Five Inventory (BFI; Lang, L€ udtke, & Asendorpf, 2001 ) to capture the personality dimensions neuroticism, extraversion, openness to experience, agreeableness, and conscientiousness. Items were answered on a 5-point scale ranging from 1 (applies not at all) to 5 (applies totally). Cronbach's alpha reliabilities for the Big Five traits at the three measurement points were .71, .67, and .69 for neuroticism; .82, .82, and .83 for extraversion; .73, .71, and .69 for openness; .68, .69, and .69 for agreeableness; and .75, .76, and .79 for conscientiousness, respectively.
We were able to establish the Big Five personality structure for the three measurement occasions after accounting for acquiescent response tendencies, which are common in this age group (Soto, John, Gosling, & Potter, 2008) and groups with low education levels (e.g. Rammstedt, Goldberg, & Borg, 2010) . Following the procedure suggested by Soto et al. (2008) , we first computed within-person response means and standard deviations based on a set of item pairs with opposite statements about personality (e.g. 'I am considerate and kind to almost everyone' vs. 'I am sometimes rude to others'), resulting in one mean and one standard deviation for each participant. Second, we used the resulting mean and standard deviation of each participant to ipsatize (within-person standardization) all of the data for that participant. The BFI item loadings with |k| > .20 are exemplarily presented for the ipsatized items of the first measurement occasion (Table S1 ). Based on the eigenvalues from the exploratory factor analyses with raw and ipsatized items, a six-factor structure was preferred for the raw data, whereas for the ipsatized data, the theoretically postulated five-factor personality structure was supported (Table S2) .
Life satisfaction An adapted scale for life satisfaction (Pavot, Diener, & Suh, 1998; Trautwein, 2004) with four items (I am satisfied with my current life; The life I am currently living is right for me; My current life circumstances are excellent; and I have everything that is important to me) was applied. Participants rated their current life satisfaction on a four-item scale ranging from 1 (applies not at all) to 4 (applies totally). Cronbach's alpha reliabilities for the three measurement points were satisfactory: .85, .86, and .90, respectively.
Job strain
To assess job strain, we used a three-item German scale (Westermann, Heise, Spies, & Trautwein, 1996) ranging from 1 (applies not at all) to 4 (applies totally). The items were as follows: Vocational training is wearing me out; It is barely possible to bring my training in line with other obligations; and Because of the training, I often feel tired and stressed. Cronbach's alpha reliabilities for the three measurement points were satisfactory: .74, .77, and .83, respectively.
Statistical analysis
As our goal was twofold, we first used latent change score models for both the personality and the psychosocial variables individually to get an understanding of their longitudinal development. Second, to explore the reciprocal dynamics between the two psychosocial factors and personality in VET trainees, we applied bivariate latent change score models composed of two parts: (1) two separate latent change score models, one for the personality measures and one for the psychosocial factors, and (2) the resulting cross-lagged latent change score model (McArdle, 2009) . The model is presented in Figure 1 .
Latent change models
The latent change score models (McArdle, 2009) for the latent personality and latent psychosocial variables were slightly different for the personality traits and psychosocial factors. For personality, the model was based on a set of three indicator parcels, each composed of two to four items that were distributed according to their position in the questionnaire. Parcels, as opposed to items, are advantageous in terms of, for example, greater reliability as long as the items are true indicators of the construct (Little, 2013) . We decided to use parcelling because SEM models with parcels rely on fewer parameter estimates, resulting in a better ratio of variables to sample size and more stable parameter estimates (Little, 2013, p. 22) . We allowed for correlations between residuals across time. The latent change score model for life satisfaction was set up with four items, and the latent change score model for job strain comprised three items per measurement point. We established strong measurement invariance across time for all personality models and for the models of life satisfaction and job strain (Table 1) . Latent change scores in personality, life satisfaction, and job strain were modelled from T1 to T2 and from T2 to T3. We were interested in the means and variances of the initial personality and psychosocial factor levels as well as of the two latent change scores.
Bivariate latent change score models By combining the single latent change score models, we formed one bivariate latent change score model in which (1) the personality variables and the psychosocial factors (life satisfaction or job strain) were initially correlated, (2) their respective change variables were correlated (correlated change), (3) previous levels of the psychosocial factors served as predictors of subsequent changes in personality, and (4) the levels of personality characteristics at the previous measurement point predicted future changes in the psychosocial factors (cross-lagged paths).
Overall, we created 10 bivariate latent change score models for each of the Big Five personality traits with the two psychosocial factors of life satisfaction and job strain. In each model, we looked at two types of effects. First, we were interested in the cross-lagged effects from one domain on subsequent change in the other domain for both measurement intervals, for example, neuroticism (T1) on change in life satisfaction (T1 ? T2), and vice versa, for example, life satisfaction (T1) on subsequent change in neuroticism (T1 ? T2). Second, we looked at initial and correlated changes. Specifically, we looked at the correlations between (1) the initial levels of personality and the respective psychosocial factor at T1, (2) the change scores of the first interval (T1 ? T2), and (3) the change scores of the second interval (T2 ? T3).
The analyses were conducted in R (R Core Team, 2015) and Mplus 7.31 (Muth en & Muth en, 1998-2015) using full information maximum-likelihood estimation (FIML) to account for missing data (Enders, 2010) . FIML takes all available information (i.e. even cases with missing values) into account when estimating model parameters. Considering the missing values to be missing at random (MAR; Rubin, 1976) , that is, missing values on one variable (e.g. neuroticism) are systematically related to another variable in the model under investigation (e.g. life satisfaction) but not to neuroticism itself (Enders, 2010) , FIML provides more precise and less distorted parameter estimation than, for example, listwise deletion, which requires the data to be missing completely at random (MCAR; Rubin, 1976) . We controlled for sex, age, and high school degree in all analyses. We set the level of statistical significance at p < .01.
Results
In the following, we first present findings on the univariate latent change score models of the Big Five personality variables and the psychosocial factors: life satisfaction and job strain. Second, we present results from the more complex model that was used to capture cross-lagged personality and cross-lagged psychosocial effects.
Indicators of development: personality and psychosocial factors Table 2 presents information on rank-order stabilities and Cohen's d. Descriptive statistics on the means, standard errors, variances, and fit statistics of the latent change score models are presented in Table 3 for both the personality and psychosocial variables.
Personality
With respect to personality, emerging adults undergoing VET reported significant changes across the 3 years of training on all personality dimensions. Regarding rankorder stability, the young trainees reported higher rank-order stability for all Big Five traits in the second half of VET. Thus, the first phase of VET was characterized by less rank-order stability in all personality traits. In the second phase, neuroticism, agreeableness, and conscientiousness displayed the largest increases in rank-order stability. The rank-order stabilities of extraversion and openness did not increase as much as neuroticism, agreeableness, and conscientiousness but were already higher in the first half of VET. Looking at mean-level changes in the first half of VET (T1 ? T2), the trainees displayed increases in neuroticism (d = 0.37) as well as decreases in the remaining four factors of extraversion (d = À.25), openness (d = À.09), agreeableness (d = À.43), and conscientiousness (d = À.50), reflecting an initial, short-term contradiction of the maturity principle , according to which long-term decreases in neuroticism and increases in agreeableness and conscientiousness should be expected. In the second half (T2 ? T3), VET participants reported the opposite development compared with the first measurement interval at least for two of the maturity-related variables: The trainees became slightly less neurotic (d = À.10) and more conscientious (d = .11). However, openness to experience continued to decrease (d = À.13). However, changes in the second interval are smaller than those in the first phase indicating a reversion to the initial state. With respect to interindividual differences in change, we found substantial variability in all personality variables across the duration of the 3-year VET programme. Thus, the young trainees differed in terms of personality development. The 95% plausible values range (PVR) is a good indicator of variability in the sample as it indicates the range in which the values for 95% of the sample fell, assuming that the change was normally distributed (Raudenbush & Bryk, 2002 
Psychosocial factors
Regarding the psychosocial factors, the rank-order stability for both life satisfaction and job strain did not change substantially in the first or second half of VET. However, when looking at the time span from the beginning to the end of VET, the rank-order stability decreased for both of the psychosocial variables. In terms of mean-level change, the trainees' life satisfaction decreased over the course of the entire duration of VET (d = À.17). However, job strain was not perceived to change in the first half (d = .02), nor were increases in job strain in the second part of the training course statistically significant (d = .06). There was substantial variance, indicating interindividual differences in change in life satisfaction and job strain. Thus, the 95% PVR showed that some trainees increased, whereas others decreased in life satisfaction (T1 ? T2: À1.26, 1.12; T2 ? T3: À1.31, 1.21) and job strain (T1 ? T2: À1.21, 1.21; T2 ? T3: À1.24, 1.36). Therefore, the bivariate latent change score models were examined to shed light on the reciprocal dynamics between change in personality and change in psychosocial factors.
Bivariate latent change score models
In the next step, we calculated bivariate latent change score models. All models indicated a very good fit to the data. The fit indices, the RMSEA (M = .036, SD = .00, Min. = .031, Max. = .042), SRMR (M = .041, SD = .01, Min. = .034, Max. = .051), and CFI (M = .958, SD = .01, Min. = .933, Max. = .972), indicated largely satisfactory model fits.
Initial correlations
Correlational patterns are displayed in Table 4 . Both life satisfaction and job strain were substantially correlated with the personality variables at the start of VET. Specifically, Table 4 . Initial correlations and correlated changes for the latent broad dimensions life satisfaction was initially negatively correlated with neuroticism (q IC = À.38) and significantly positive correlated with extraversion, agreeableness, openness, and conscientiousness (all .09 < q IC < .31). Trainees who were more satisfied with their lives also reported being less neurotic and more extraverted, more agreeable, and more conscientious. Job strain displayed the opposite pattern with a significant positive initial correlation with neuroticism (q IC = .46) and significant negative initial correlations with the remaining Big Five personality factors (À.37 < q IC < À.09). The experience of higher job strain was initially more strongly associated with higher neuroticism as well as lower extraversion, openness, agreeableness, and conscientiousness.
Correlated changes
Regarding correlated changes, experiencing larger decreases in life satisfaction was simultaneously associated with larger increases in neuroticism as well as larger decreases in extraversion, openness, agreeableness, and conscientiousness for both measurement intervals. Also, reporting increases in job strain were associated with larger increases in neuroticism as well as larger decreases in extraversion, agreeableness, and conscientiousness.
Cross-lagged effects
In total, analyses on 40 cross-lagged effects revealed 10 significant effects (p < .01), eight of which were derived from effects of personality characteristics on subsequent change in the psychosocial variables and two effects from the psychosocial variables to subsequent personality change (Table 5) .
Cross-lagged personality effects. Effects of personality on subsequent change in life satisfaction delivered the majority of effects (i.e. six): Emerging adults in VET indicating more neuroticism at T2 subsequently reported larger decreases in life satisfaction. The opposite effect was revealed for trainees describing themselves as more agreeable or more conscientious at the beginning or at the halfway point of VET as this group of trainees subsequently experienced increases in life satisfaction. Also, trainees who were more extraverted at T2 reported increases in life satisfaction from T2 to T3. Cross-lagged effects of personality characteristics on subsequent change in job strain were rarely revealed. Trainees who were less conscientious at the beginning or at the halfway point of VET (T1 or T2) subsequently reported decreases in job strain.
Cross-lagged psychosocial effects. Overall, two effects of life satisfaction and job strain on personality change were shown. Trainees starting VET with higher life satisfaction subsequently reported increases in conscientiousness. Trainees reporting more job strain at the halfway point of VET subsequently decreased in agreeableness for the remainder of VET.
Discussion
Our goal was twofold: Not only did we aim to shed light on the personality development of one specific group of individuals who are part of the 'forgotten half' (Arnett, 2000) , but we also aimed to capture a better understanding of the significance of an individual's psychosocial evaluation of the VET context for personality development. Thus, we first investigated personality development in emerging adults undergoing VET. Second, we looked at the reciprocal, longitudinal relationship between personality and the psychosocial factors of life satisfaction and job strain. In the following, we will briefly summarize our major findings, highlight the importance of the results for this field of research, including implications for future research, and discuss the limitations of the present work. Note. Time2_1 = time interval from T1 to T2; Time3_2 = time interval from T2 to T3; c = cross-lagged effects; SE = standard errors; p = p-value; bold effects are significant at p < .01.
Against all odds: personality development in VET trainees As opposed to expectations based on previous research findings on personality development in emerging adults (e.g. Asendorpf & Wilpers, 1998; Bleidorn, 2015; Roberts et al., 2001 Roberts et al., , 2003 , the young VET trainees displayed initial increases in neuroticism and decreases in extraversion, openness, agreeableness, and conscientiousness in the first 1.5 years of the 3-year VET apprenticeship. This is especially surprising because the young trainees were required to face intermediate examinations after the first 1.5 years of VET, and in this regard, the study by Bleidorn (2012) demonstrated that approaching an important period of examinations was associated with increases in conscientiousness. In the second half of VET, the young trainees reported further decreases in openness while simultaneously reporting increases in conscientiousness and decreases in neuroticism, yet the changes in this second phase were considerably smaller than in the first phase. Thus, initial personality development in VET trainees went counter to the expectations that were based on the maturity principle and that had been revealed in many previous studies on emerging adulthood (e.g. . Even though the time period after high school (e.g. L€ udtke et al., 2011) or a young person's entrance into the job market (e.g. Lodi-Smith & Roberts, 2007) has been shown to provide important contexts for personality development, this study provides tentative evidence that investing in age-graded social roles and being confronted with challenging, more adult expectations does not immediately, ultimately, and unconditionally lead to personality maturation (e.g. Van Scheppingen et al., 2016) . Thus, our findings may suggest that the scope of the social investment principle is limited.
Even though our findings seem to draw a picture that goes against expectations, the findings might simply point to a potential delay in personality maturation in leading up to the second phase of VET or even longer. In this regard, many previous studies revealed the maturity principle of personality development over longer periods of time, for example, across 4 years (e.g. Lucas & Donnellan, 2011; Neyer & Asendorpf, 2001) or even 8 years of time (Roberts et al., 2001) . The VET students in the present study might display personality maturation in the time beyond their apprenticeship training. Future research will need to assess VET trainees in the transition from apprenticeship training to full-time employment to get a better understanding of personality development in young trainees. Nevertheless, in order to better understand the mechanisms of personality development, it is necessary to gather information on how personality develops in shorter periods of time. It is possible that processes of personality development that go beyond those proposed by social investment theory are at play. The observed patterns of 'dips' in personality maturation have previously been shown to be especially prominent during the biological, social, and psychological transitions from adolescence to emerging adulthood (disruption hypothesis; Soto & Tackett, 2015; Soto, 2016) . Given that we observed the VET students for a relatively short time period during an age span that is considered to fall between adolescence and adulthood (Arnett, 2000) , it is also possible that the results of the first phase simply reflect a normative disruption in the overall development of personality maturation that has been overlooked by previous studies that have employed longer measurement intervals. Longitudinal research using short-term measurement occasions is needed to draw final conclusions on whether the observed 'dip' should be considered normative in only this specific group of emerging adults or whether it applies to this age span more generally.
Regarding potential mechanisms that might account for our findings, we would like to offer three explanations: First, in the group of VET trainees, the age range was larger than in traditional college-track cohorts (e.g. M = 18.41, SD = 1.82 in our study), and therefore, the younger trainees in particular might still have been more strongly confronted with a diverse set of biological, social, and psychological transitions than college students. Because personality can be seen as a function of genetics and individuals' dynamic, reciprocal transactions with the environment, the basic genetic developmental processes of adolescence are likely to still be at play because genetics have been shown to be more strongly associated with personality in the earlier stages of life (e.g. Bleidorn et al., 2014; Briley & Tucker-Drob, 2014; Kandler, 2012) . The time of adolescence in particular is filled with important biological changes that are likely to affect personality (Briley & Tucker-Drob, 2014) . Thus, findings supporting the disruption hypothesis in adolescence might also apply to the observed group of VET students (e.g. Allik, Laidra, Realo, & Pullmann, 2004; Soto, 2016; Van den Akker, Dekovi c, Asscher, & Prinzie, 2014) . In order to address the age issue, we analysed the group of older trainees (21 to 25 years of age) separately and found the same developmental pattern that went counter to the maturity principle in the first half of VET. Thus, age might not be the only variable that can account for the pattern in our findings.
Second, emerging adults selecting themselves into an apprenticeship context might differ significantly from their college-bound peers in terms of their psychosocial development such that the VET context is more attractive to a specific personality type of individuals (L€ udtke et al., 2011) . This might be true because the VET context includes, for example, the opportunity to stay in their hometown, keep their current living arrangements (e.g. with their families), and continue their established friendships. Although we were unable to compare the present sample with a control group of university students, we ran a control analyses to compare VET trainees who graduated high school with the Abitur (German certificate to attend university) and trainees with other lower high school degrees. This analysis revealed that trainees with the Abitur reported being significantly more open, agreeable, and conscientious (e.g. L€ udtke et al., 2011) . Regarding personality development, however, trainees with the Abitur showed a developmental pattern that was almost identical to trainees without it. Again, the educational level might not be able to explain the results patterns.
Another possible explanation is that the VET apprenticeship environment is especially challenging for the large majority of trainees with respect to social, psychological, and skill-related social role expectations. In this regard, the first phase could be seen as an orientation phase requiring some time for the trainees to get to know the respective role and social norm expectations that subsequently lead them to better adjustment in the second interval (reality shock; Nelson, Quick, & Eakin, 1988; Saks & Ashforth, 1996) . This phenomenon has also been discussed for other transitions into the work context, for example, for teachers (e.g. Voss, Wagner, Klusmann, Trautwein, & Kunter, 2017) or trainees (Reicherts & Pihet, 2000) . In line with the latter argument, VET trainees reported being significantly less satisfied with their lives after the first phase of VET. In order to further investigate the extent to which conditions of the developmental context of VET are reciprocally related to personality development, we conducted bivariate latent change score analyses that revealed that personality was a stronger determining factor than life satisfaction or job strain.
Personality as a major player in the experience of vocational education and training In line with previous findings, the trainee personality was shown to be a stronger predictor of changes in life satisfaction and job strain than vice versa . Thereby, our findings reinforced previous research that emphasized the association between personality characteristics and life satisfaction (e.g. DeNeve & Cooper, 1998) . Even though neuroticism and extraversion have been shown to most strongly predict life satisfaction (Schimmack, Oishi, Furr, & Funer, 2004) , we found this pattern in the sample of young trainees only in the second half of VET. Nevertheless, agreeableness and conscientiousness were revealed to be the strongest indicators of life satisfaction in both measurement intervals. Taking into account the fact that most of the participants experienced their first major transition into adulthood by entering the workforce, it is reasonable that the personality characteristics that are most favoured in the work context (i.e. agreeableness and conscientiousness) have the strongest impact on changes in life satisfaction in that phase of life. This might be especially important in this group of emerging adults as successfully entering the context of work can be seen as the most major developmental transition these emerging adults are facing. Thus, the context of work might be the strongest and potentially the most influential life domain.
It is therefore not surprising that conscientiousness emerged as a predictor of changes in job strain such that more conscientious trainees reported subsequent decreases in job strain in the first and second halves of VET. More conscientious trainees are more likely to accomplish given tasks thoroughly, to follow instructions systematically, and to overcome obstacles successfully. These characteristics might help trainees obtain more positive feedback from their colleagues and supervisors, thereby reducing some sources of job strain. In line with the findings on conscientiousness, we expected more agreeable trainees to subsequently experience less job strain as we expected more agreeable individuals to fit into and adjust to a new social environment more easily, thereby decreasing their likelihood to experience job strain. However, this expectation was not supported by the data. Also unexpectedly, more neurotic individuals did not subsequently experience significantly more job strain. More neurotic trainees are more likely to be emotionally affected by external circumstances and tend to be more stressed and insecure. Consequently, we expected less emotionally stable trainees to be more affected and to subsequently experience more job-related stress as the apprenticeship context is filled with new experiences and challenges, including the likelihood to make mistakes or to be involved in social conflicts. It seems that when it comes to work-related stress, however, the personality characteristic most strongly related to successful task fulfilment, (i.e. conscientiousness) is pivotal. Combining these findings, we can state that in the context of VET, changes in job strain were most strongly predicted by conscientiousness, whereas changes in life satisfaction were most strongly predicted by agreeableness. In the second half of the apprenticeship, changes in life satisfaction were also strongly predicted by conscientiousness, neuroticism, and extraversion. Does one's situational perception change one's personality? Contrary to previous research and to our expectations, the trainees' personal overall evaluation of their lives as well as their specific stress-related evaluation of the work context did not systematically predict substantial changes in the Big Five personality characteristics. At least one effect that was in line with previous research emerged: Trainees who reported being more satisfied with their lives at the beginning of VET increased in conscientiousness in the first 1.5 years of VET (e.g. Van Aken et al., 2006) . However, the effect diminished during the second half of the apprenticeship, and life satisfaction did not predict changes in any of the other personality traits. Thus, effects of life satisfaction on subsequent personality change might be difficult to reveal in short time intervals such as 1.5 years.
Regarding job strain, only one effect was shown to be significant at the p < .01 level: Experiencing higher job-related stress at the halfway point of VET was associated with decreases in agreeableness for the remainder of the apprenticeship programme. This effect reinforces previous findings that have already demonstrated the importance of work-related stress or hazardous working conditions on agreeableness (e.g. Van Aken et al., 2006) . Undergoing work-related stress may consume most of the trainees' psychological and physical energy, potentially making it difficult to come up with resources for considerate, cooperative behaviour. Other research was able to show that higher job strain can be associated with decreases in conscientiousness (Wu, 2016) . Our study was unable to support this effect, which might indicate that job strain only serves as a predictor of conscientiousness in certain phases of life or possibly timing plays an important role in this association. Not only are VET trainees faced with potentially stressful work conditions, but they are also confronted with other challenges that are typical milestones in emerging adulthood (e.g. finding a romantic partner, deciding whether to leave or to stay at one's parents' home, rearranging leisure activities, or maintaining friendships). Thus, job strain is only one of many factors of personality development, and this might possibly reduce the effect of job strain in this phase of life.
Summarizing the present study's findings, the trainees' personalities shaped their subsequent experience and evaluation of the apprenticeship context more strongly than vice versa. Our findings also indicated that the personal evaluation and experience of aspects of the VET context impacted changes in specific personality traits, specifically agreeableness and conscientiousness. Future research should take participants' evaluations of and experiences in certain situations into account to a larger extent to gain more specific knowledge about how our perceptions of the experiences we have change our personalities.
Limitations and outlook
We conducted this study on the personality development of VET trainees with emerging adults in a 3-year apprenticeship programme that was primarily focused on the field of science. The context of VET is most prominent in Germany and other European countries. Even though other countries have begun to implement similar programmes, the large majority of emerging adults entering the workforce via apprenticeships are still based in Europe. However, our findings suggest that differentiating between different kinds of post-secondary education in the United States (e.g. community colleges, 2-year colleges, and 4-year colleges) might be meaningful when investigating personality development. Therefore, our study should be viewed as providing a first step towards including the 'forgotten half' in personality-developmental research. It should be noted, however, that VET trainees represent a very specific part of the large group of the 'forgotten half'. Indeed, although VET trainees do not attend college, they follow a programme of posthigh school education with many stringent requirements. Thus, VET trainees are educationally embedded, whereas most members of the 'forgotten half' do not enrol in any kind of educational programme (Arnett, 2000) . However, the meaning of the 'forgotten half' should be viewed as heavily dependent on the societal and cultural context. Regarding European education, VET trainees represent a large part of the 'forgotten half' as they have not been specifically investigated in personality development research. However, future research should study emerging adults who do not pursue further education and are thus confronted with very different challenges than emerging adults who are embedded in an educational context.
Regarding the representativeness of our sample, only one third of the participants were female. Thus, as a first step, future research should test the extent to which the present study's findings can be applied to groups with other gender distributions. Gender has been shown be differentially associated with mean-level personality development and should be further investigated as a determining factor in future research (e.g. Klimstra, Hale, Raaijmakers, Branje, & Meeus, 2009; L€ udtke et al., 2011; Srivastava et al., 2003; Vecchione, Alessandri, Barbaranelli, & Caprara, 2012) . Second, the trainees in the present study were drawn from science-based fields, which systematically differ from the social and service fields. Social and medical service fields (e.g. nurses, physiotherapists, and social workers) might be confronted with different challenges in terms of, for example, serious illnesses, death, strict time schedules, and consequences of failure than in sciencebased fields. Based on trait activation theory (Tett & Burnett, 2003) , different job contexts might trigger and involve different personality traits (e.g. Ziegler et al., 2014) . Thus, people working in the social sector might undergo different personality development than those in a more technical, mechanical sector. Third, future research might also account for diversity across emerging adults in terms of, for example, their cultural or immigration backgrounds. Bleidorn et al. (2013) found that specific cultural differences (e.g. timing of marriage and percentage of people completing tertiary education) accounted for differences in personality development. Fourth, to allow for comparisons with college students, a control group would be desirable.
With respect to the evaluation of environmental contexts, life satisfaction and job strain should be seen as part of a first, rather broad approach. In order to use the evaluation of environmental contexts to obtain a more fine-grained understanding of the environment and potential mechanisms therein, future research might use the DIAMONDS framework (Rauthmann et al., 2014) , which allows for a systematic assessment of situations.
Further, the time between measurement occasions is essential for understanding developmental processes (e.g. Luhmann et al., 2014) . Unfortunately, the present study was limited to the 3 years of VET, thus restricting the information on personality development in VET trainees to this relatively short period of emerging adulthood. To draw comprehensive conclusions about the personality development of VET trainees, future research should take measurements before the start of VET and should follow the trainees across the transition from VET to full-employment or other pathways. Finally, future research should test specific hypotheses on the interplay of biological and environmental aspects that mediate or moderate personality development.
Conclusion
In the present study, we investigated the personality development of emerging adults undergoing VET across a 3-year period. In the first 1.5 years, VET trainees reported meanlevel changes that went counter to the maturity principle with only conscientiousness displaying significant increases in the second 1.5 years of training. Openness and extraversion decreased steadily across the 3 years. Regarding psychosocial factors, personality predicted life satisfaction and job strain more strongly than vice versa. Future studies should extend research on the personality development of young trainees by specifically including the role of genetics to test specific hypotheses on the interplay of genetics, environmental context, and personality development. Also, including measurement occasions that occur before the start of and after the completion of VET is necessary for obtaining a better long-term understanding of personality development.
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